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(54) SEMICONDUCTOR DEVICE-PACKAGING DEVICE AND OPTICAL COMMUNICATION 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a packaging 
device that is compact and has improved cooling effect 
in a device for mounting an optical semiconductor device 
and a semiconductor device on a circuit board. 
SOLUTION: A pin-PD2 is electrically connected onto a 
circuit board 8 and is fixed by an underfill 10 and is 
packaged at a side opposite to the packaging surface of 
the pin~PD2 of the circuit board 8 of a next-stage 
preamplifier IC 3. Also, a signal line is electrically 
connected by a via hole 8 that is provided in the circuit & 
board 8. Also, the signal line is connected to a next- 
stage semiconductor IC 4 by a via hole 9 in the circuit 
board 8. Especially, the preamplifier IC 3 is arranged in a 
gap 6 that is provided on a radiation substrate 7 for 
fixing the circuit board 8, and a radiation surface 1 1 of 
the preampfifier IC 3 is electrically connected to the 
radiation substrate 7 that also plays a role of electrical 
ground. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat dissipation pedestal which has a crevice, and the circuit board prepared on 
said heat dissipation pedestal so that said crevice might be covered at least, It has at least two 
semiconductor devices which said circuit board reached on the other hand, and were mounted at 
least one [ at a time ] in both the principal planes of another side, respectively. Said 
semiconductor device which while joins to said heat dissipation pedestal of said circuit board, 
and was mounted in the principal plane is semiconductor device mounting equipment which is 
arranged in said crevice and joined with sufficient thermal conductivity to said a part of crevice 
[ at least ]. 

[Claim 2] Said semiconductor device is semiconductor device mounting equipment [ equipped 
with the optical fiber or optical waveguide for outputting and inputting light to said OPTO 
semiconductor device ] according to claim 1 including at least one OPTO semiconductor device. 
[Claim 3] Said OPTO semiconductor device is semiconductor device mounting equipment 
according to claim 2 connected with said semiconductor device which is mounted in the principal 
plane of another side which is not joined to said heat dissipation pedestal of said circuit board, 
and has been arranged in said crevice. 

[Claim 4] Said OPTO semiconductor device is semiconductor device mounting equipment 
according to claim 2 with which it is mounted in the principal plane of another side which is not 
joined to said heat dissipation pedestal of said circuit board, and said all semiconductor devices 
other than said OPTO semiconductor device are arranged in said crevice. 
[Claim 5] Said semiconductor device which while joins to said heat dissipation pedestal of said 
circuit board, and was mounted in the principal plane, and said a part of crevice are 
semiconductor device mounting equipment according to claim 1 or 2 currently fixed with 
thermally conductive resin. 

[Claim 6] Said semiconductor device and said circuit board are semiconductor device mounting 
equipment according to claim 1 or 2 electrically connected by conductive resin. 
[Claim 7] It is semi-conductor mounting equipment according to claim 1 or 2 with which some of 
the dielectric constants differ from the dielectric constant of other parts in said circuit board. 
[Claim 8] Some [ said ] dielectric constants of said circuit board are larger semiconductor device 
mounting equipment according to claim 7 than the dielectric constant of said circuit board. 
[Claim 9] Said circuit board is semiconductor device mounting equipment according to claim 7 
which has multilayer structure and has the ingredient with which dielectric constants differ 
mutually between layers at least 

[Claim 10] For the ingredient with which it has the independent electrode arranged at the 
principal plane of said another side, some electrodes of said semiconductor device are mounted 
in said independent electrode, and said independent electrode and said dielectric constant differ 
from each other, said circuit board is semiconductor device mounting equipment according to 
claim 9 which forms the capacitor in the interior of said circuit board. 

[Claim 11] It is semiconductor device mounting equipment according to claim 10 by which the 
electrode of said semiconductor device is the current supply terminal or bias terminal to this 
semiconductor device, and said independent electrode is connected with a ground. 



[Claim 12] It is semiconductor device mounting equipment according to claim 1 or 2 which said 
circuit board has the beer hall which penetrates both the principal plane, and is electrically 
connected in the distance for said circuit board thickness when at least two semiconductor 
devices of said circuit board which reach on the other hand and are mounted in the principal 
plane of another side mind said beer hall. 

[Claim 13] Said optical waveguide or optical fiber is semiconductor device mounting equipment 
according to claim 2 formed in the interior of said circuit board. 

[Claim 14} Semiconductor device mounting equipment according to claim 2 with which the 1st 
guide slot or marker for positioning said optical fiber is prepared in said heat dissipation pedestal. 

[Claim 15] Semiconductor device mounting equipment according to claim 2 with which the 2nd 
guide slot for arranging said optical waveguide or said optical fiber is established in said circuit 
board. 

[Claim 16] Said semiconductor device mounted on said circuit board or said semiconductor 
device and an optical fiber, or optical waveguide is semiconductor device mounting equipment 
according to claim 1 or 2 by which mold is carried out with insulating resin. 
[Claim 17] Said circuit board and said heat dissipation pedestal are semiconductor device 
mounting equipment according to claim 1 by which connection immobilization is carried out with 
conductive resin. 

[Claim 18] Said optical fiber or optical waveguide is semiconductor device mounting equipment 
according to claim 2 or 13 which has aslant incidence or the reflective structure which carries 
out outgoing radiation, and is optically combined with said OPTO semiconductor device in light to 
the direction of a guided wave of light 

[Claim 19] Optical-communication equipment which either of claims 1-18 is equipped with 
semiconductor device mounting equipment a modulation means or a recovery means, and the 
transmitting means or receiving means of a publication, and can be used as an optical sending 
set or an optical receiving set 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device mounting equipment 
which is applied to the optical transceiver circuit in optical communication and which mounted 
the OPTO semiconductor device and the semiconductor device in the circuit board. 
[0002] 

[Description of the Prior Art] In optic fiber communication, when application to CATV or mobile 
communications is considered, the property of transmitting an analog signal in a high-speed 
broadband is demanded of the optical transceiver section. The equipment which contains the 
semiconductor device which outputs and inputs a RF electrical signal to the semiconductor 
device in the OPTO semiconductor device list connected to an optical fiber is used for optical 
communication. 

[0003] A conventional optical semi-conductor and semiconductor device mounting equipment 
are shown in drawing 5 . Here, an optical receiving set is described, an optical fiber — 100 — 
from — light — slanting — polish — an end face — from — light-receiving — a function — 
having — an OPTO semiconductor device — it is — a photodiode — ( — PD — ) — 200 — 
incidence — carrying out . The signal by which light and electric conversion were carried out by 
PD200 is inputted into the semiconductor device 300 which has the front-end magnification 
function which amplifies with a low noise, and a signal is amplified. And a signal is led to the 
semiconductor device 400 of the next step, and signal processing is performed. 
[0004] OPTO semiconductor device (PD) 200. a semiconductor device 300.400 and the 
circumference components 122. and 132 are mounted on the same side of the RF circuit board 
80, and arrangement immobilization is carried out on the case pedestal 70. Here, OPTO 
semiconductor device 100 and the semiconductor device 200-300 are performing flip chip 
mounting (FCB) which used under-filling 1 000. 
[0005] 

[Problem(s) to be Solved by the Invention] With the above configurations, even if under-filling is 
not used for the distance between an adjacent OPTO semiconductor device and a 
semiconductor device in order to prevent the lap of under-filling, it is necessary to separate it 
from the need for reservation of the mounting tooth space between circumference components 
0.3mm or more, for example. However, on the other hand, it is desirable between an OPTO 
semiconductor device and the semiconductor device of the next step to approach as much as 
possible and to arrange. 

[0006] Moreover, although it is necessary to prepare a heat dissipation device in a 
semiconductor device in order to radiate heat efficiently since the semiconductor device which 
has a magnification function generates heat, with the above-mentioned configuration, a heat 
dissipation device will be prepared in the top face of a semiconductor device with a drawing, and 
arrangement may become complicated. 

[0007] Moreover, although the technique of radiating heat in a semiconductor device by 
preparing only the hole where a semiconductor device goes into the RF circuit board 80. making 
a semiconductor device inside-out arranging on the case pedestal 70, and connecting with the 



RF circuit board 80 electrically by wire bonding, although a drawing does not show is also 
performed Since this differs from the mounting approach of an OPTO semiconductor device, in 
an actual production process, it must stop newly having to introduce tine production facility 
which performs the different mounting technique from the mounting approach of an OPTO 
semiconductor device, and may push up the cost of semiconductor device mounting equipment 
as a result 

[0008] The purpose is offering the semiconductor device mounting equipment which it 
approaches as much as possible, and the mounting arrangement of an OPTO semiconductor 
device and the semiconductor device can be carried out by making this invention in view of the 
above-mentioned technical problem, and can radiate heat effectively in a semiconductor device, 
can unify a mounting process in addition, and can attain a miniaturization, and the optical- 
communication equipment using it. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st this 
invention (it corresponds to claim 1) The heat dissipation pedestal which has a crevice, and the 
circuit board prepared on said heat dissipation pedestal so that said crevice might be covered at 
least. It has at least two semiconductor devices which said circuit board reached on the other 
hand, and were mounted at least one [ at a time ] in both the principal planes of another side, 
respectively. While joins to said heat dissipation pedestal of said circuit board, and said 
semiconductor device mounted in the principal plane is semiconductor device mounting 
equipment which is arranged in said crevice and joined with sufficient thermal conductivity to 
said a part of crevice [ at least ]. 

[0010] Moreover, the 2nd this invention (it corresponds to claim 2) is above-mentioned this 
invention equipped with an optical fiber or optical waveguide for said semiconductor device to 
output and input light to said OPTO semiconductor device including at least one OPTO 
semiconductor device. 

[0011] Moreover, said OPTO semiconductor device is mounted in the principal plane of another 
side which is not joined to said heat dissipation pedestal of said circuit board, and the 3rd this 
invention (it corresponds to claim 3) is above-mentioned this invention connected with said 
semiconductor device arranged in said crevice. 

[0012] Moreover, the 4th this invention (it corresponds to claim 4) is mounted in the principal 
plane of another side which does not join said OPTO semiconductor device to said heat 
dissipation pedestal of said circuit board, and said all semiconductor devices other than said 
OPTO semiconductor device are above-mentioned this inventions arranged in said crevice. 
[0013] Moreover, while joins the 5th this invention (it corresponds to claim 5) to said heat 
dissipation pedestal of said circuit board, and said semiconductor device mounted in the principal 
plane and said a part of crevice are above-mentioned this inventions currently fixed with 
thermally conductive resin. 

[0014] Moreover, the 6th this invention (it corresponds to claim 6) is above-mentioned this 
invention to which said semiconductor device and said circuit board are electrically connected 
by conductive resin. 

[0015] Moreover, the 7th this invention (it corresponds to claim 7) is above-mentioned this 
invention in which some of the dielectric constants differ from the dielectric constant of other 
parts in said circuit board. 

[0016] Moreover, the 8th this invention (it corresponds to claim 8) is above-mentioned this 
invention with some [ said ] larger dielectric constants of said circuit board than the dielectric 
constant of said circuit board. 

[001 7] Moreover, the 9th this invention (it corresponds to claim 9) is above-mentioned this 
invention which said circuit board has multilayer structure and has the ingredient with which 
dielectric constants differ mutually between layers at least 

[0018] Moreover, said circuit board of the 10th this invention (it corresponds to claim 10) is [ the 
ingredient with which it has the independent electrode arranged at the principal plane of said 
another side, some electrodes of said semiconductor device are mounted in said independent 
electrode, and said independent electrode and said dielectric constant differ from each other] 
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above-mentioned this invention which forms the capacitor in the interior of said circuit board. 
[0019] Moreover, the electrode of said semiconductor device is the current supply terminal or 
bias terminal to this semiconductor device, and the 1 1th this invention (it corresponds to claim 
1 1 ) is above-mentioned this invention by which said independent electrode is connected with a 
ground. 

[0020] Moreover, it has the beer hall where, as for the 12th this invention (it corresponds to 
claim 1 2), said circuit board penetrates both the principal plane, and at least two semiconductor 
devices of said circuit board which reaches on the other hand and are mounted in the principal 
plane of another side are above-mentioned this inventions electrically connected in the distance 
for said circuit board thickness by minding said beer hall. 

[0021] Moreover, for said optical waveguide or optical fiber, the 13th this invention (it 
corresponds to claim 13) is semiconductor device mounting equipment according to claim 2 
formed in the interior of said circuit board, 

[0022] Moreover, the 14th this invention (it corresponds to claim 14) is above-mentioned this 
invention by which the 1st guide slot or marker for positioning said optical fiber is prepared in 
said heat dissipation pedestal. 

[0023] Moreover, the 15th this invention (it corresponds to claim 15) is above-mentioned this 
invention by which the 2nd guide slot for arranging said optical waveguide or said optical fiber is 
established in said circuit board. 

[0024] Moreover, said semiconductor device by which the 16th this invention (it corresponds to 
claim 16) is mounted on said circuit board or said semiconductor device and an optical fiber, or 
optical waveguide is above-mentioned this invention by which mold is carried out with insulating 
resin. 

[0025] Moreover, the 17th this invention (it corresponds to claim 17) is above-mentioned this 
invention by which connection immobilization of said circuit board and said heat dissipation 
pedestal is carried out with conductive resin. 

[0026] Moreover, the 18th this invention (it corresponds to claim 18) is above-mentioned this 
invention by which said optical fiber or optical waveguide has aslant incidence or the reflective 
structure which carries out outgoing radiation, and it combines light with said OPTO 
semiconductor device optically to the direction of a guided wave of light 

[0027] Moreover, the 19th this invention (it corresponds to claim 19) is optical-communication 
equipment which it has semiconductor device mounting equipment a modulation means or a 
recovery means, and one of the 1st to 18th transmitting means or receiving means of this 
invention, and can be used as an optical sending set or an optical receiving set 
[0028] Above this inventions approach, connect an OPTO semiconductor device and a 
semiconductor device electrically, and do not degrade a RF property, and can radiate heat 
effectively in a semiconductor device. However, an OPTO semiconductor device is vocabulary 
which generally puts the light emitting device or photo detector which consists of semi- 
conductors, such as semiconductor laser, LED, and a photodiode, here, and the compound device 
containing a light emitting device and a photo detector is also included further. Although an 
OPTO semiconductor device is the same configuration as a semiconductor device, the part 
which outputs and inputs light is located in the electrode side of a semiconductor device, its rear 
face, or a side face. 
[0029] 

[Embodiment of tine Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an attached drawing. In addition, in a drawing, the same reference designator puts a 
same or equivalent thing. 

[0030] (Gestalt 1 of operation) Drawing 1 shows the semiconductor device mounting equipment 
of the gestalt 1 of operation of this invention. An OPTO semiconductor device is a photo 
detector like the pin photodiode (following pin-PD) 2 here, and light carries out incidence to pin- 
PD2 from the slanting polished surface of an optical fiber 1. On the circuit board 8. solder or 
conductive resin connects electrically and pin-PD2 is fixed by under-filling 10. 
[0031] With the component side of pin-PD2 of the circuit board 8. pre amplifier IC 3 of the next 
step is mounted in the opposite side, and is fixed by under-filling 10. Furthermore, the signal line 



of pre amplifier IC 3 is electrically connected by the beer hall 5 prepared in the circuit board 8. 
Furthermore, a signal line is connected also with the semiconductor IC 4 of the next step by the 
beer hall 9 in the circuit board 8. Especially the pre amplifier IC 3 is arranged in the gap 6 formed 
by a part of circuit board 8 exposed in crevice 7a prepared in the heat dissipation pedestal 7 
which fixes the circuit board 8. and said crevice 7a, and the heat sinking plane 1 1 of pre amplifier 
IC 3 and the heat dissipation pedestal 7 which serves as an electric ground have composition 
thermally connected through crevice 7a. 

[0032] Since a property will be changed if influenced of light in order to avoid this effect, as for 
that by which a semiconductor device like pre amplifier IC 3 as the 1st condition on which a 
semiconductor device and an OPTO semiconductor device operate good here was created, for 
example by gallium arsenide etc. depending on that presentation, it is desirable to detach an 
OPTO semiconductor device and to arrange. Moreover, since an OPTO semiconductor device 
conversely like pin-PD2 tends to be influenced of heat it is desirable to separate from the heat 
source and the semiconductor device which can change like pre amplifier IC 3, and to arrange. 
[0033] It is more desirable to arrange from the point which raises a RF property, so that pin~PD2 
and pre amplifier IC 3 may approach, and to take a short path cord as the 2nd condition, on the 
other hand, in the high frequency band (for example, 1GHz or more, desirably 5GHz or more) 
where a semiconductor device operates. 

[0034] Like the conventional example, when filling one side of the two above-mentioned 
conditions with the configuration which arranges an OPTO semiconductor device and a 
semiconductor device on the same side of the same circuit board, with it another side was not 
to be filled, but with it it is separated by the circuit board 8 while the gestalt of this operation 
has connected pre amplifier IC 3 with pin-PD2 electrically on both sides of the circuit board 8 in 
the beer hall 9 in between. 

[0035] Therefore, since about two pin-PD [ which has effect disadvantageous for pre amplifier 
IC 3 ] light and the heat from the pre amplifier IC 3 which has effect disadvantageous for pin- 
PD2 approach mutually and are arranged by having minded the beer hall 9 while they will all be 
interrupted by the circuit board 8, a short path cord can be taken and it becomes possible to 
raise a RF property. Moreover, since the part and pre amplifier IC 3 of crevice 7a which were 
formed in the heat dissipation pedestal 7 are connected thermally, the heat dissipation property 
of pre amplifier IC 3 is improving. 

[0036] While being able to remove the effect of heat to the effect of the light to the 
semiconductor device arranged by approaching while according to the semiconductor device 
mounting equipment by the gestalt of this operation approaching more and have arranged the 
OPTO semiconductor device and the semiconductor device, unifying a mounting process by 
having considered as the above configurations using the mounting approach of the conventional 
OPTO semiconductor device, and an OPTO semiconductor device, a semiconductor device can 
be made to radiate heat efficiently. 

[0037] In addition, in the above-mentioned configuration, although it fills up with under-filling 10 
and the pre amplifier IC 3 and the circuit board 8 which are arranged in pin-PD2, a 
semiconductor IC 4, and crevice 7a explained as that to which both are being fixed by this 
Under-filling 10 is excluded and you may make it fix the pre amplifier IC 3 and the circuit board 8 
which are arranged in a semiconductor IC 4 and crevice 7a only by the member which performs 
electrical installation, as shown in drawin g 7 . In this case, the effect of the dielectric constant 
which under-filling 10 has can be removed, and the RF property of a semiconductor device can 
be raised further. 

[0038] Moreover, if a gap 6 is also filled up with under-filling 66 and pre amplifier IC 3 is fixed in 
crevice 7a as shown in drawing 8 . it will become possible to raise further the heat dissipation 
property of pre amplifier IC 3. What is necessary is it to be desirable to have good thermal 
conductivity as for under-filling 66, for example, just to use gel and thermally conductive resin at 
this time. 

[0039] Moreover, in the above-mentioned explanation, although pre amplifier IC 3 explained as 
what is thermally connected with the heat dissipation pedestal 7 on the base of crevice 7a, it 
may be made to be connected on a side face to others. That the semiconductor device of this 
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invention is arranged in a crevice, and should just be joined with sufficient thermal conductivity 
to said a part of crevice [ at least ] in short, as long as there is the part in a crevice, it may be 
any part 

[0040] (Gestalt 2 of operation) Drawing 2 shows the semiconductor device mounting equipment 
of the gestalt 2 of operation of tilts invention. The semiconductor IC 4 of a different point from 
the gestait 1 of operation is the point which mounted the circumference components 12 and 13 
mounted in the circumference of ICs, such as a capacitor, in the substrate side of the opposite 
side where pin-PD2 is mounted, and has been connected by beer halls 9 and 16 while being 
mounted on the same field as the component side of pre amplifier IC 3 in the circuit board 8 and 
performing I/O of a signal on this substrate side. 

[0041] By the beer hall 14, the signal output from a semiconductor IC 4 can be drawn and taken 
out on the front face of the circuit board 8. Although the heat sinking plane 1 1 of pre amplifier IC 
3 and tine heat sinking plane 15 of a semiconductor IC 3 have composition thermally connected 
by the heat dissipation pedestal 7, tilts configuration is the effective mounting technique in the 
case of IC in which febrility has a semiconductor IC 4 like postamplifier or signal processing IC. 
Furthermore, like the gestalt 1 of operation, even if it is the case where it is that in which a 
semiconductor IC 4 tends to receive the effect of light such as a product made from gallium 
arsenide, in addition to pre amplifier IC 3, it can abolish being influenced of about two pin-PD 
light 

[0042] Even if pin-PD2 and pre amplifier IC 3 consider the electrolyte thickness of a component 
the case of a substrate with a thickness of less than 1mm, for example, the alumina ceramic 
substrate of 0.3mm thickness, in the circuit board 8, a signal line will be connected in a short 
distance of less than at least 500 micrometers. 

[0043] As the mounting approach of pin~PD2 (OPTO semiconductor device) to the circuit board 
8, pre amplifier IC, and a semiconductor IC (semiconductor device), it is good at the connection 
method by solder or electroconductive glue. Component mounting by electroconductive glue can 
ease the stress by the difference in the coefficient of thermal expansion of a component and the 
circuit board. 

[0044] Thus, according to the semiconductor device mounting equipment of the gestalt of this 
operation, by mounting an OPTO semiconductor device and semiconductor devices, such as pre 
amplifier IC. in circuit board both sides, and connecting thermally to a heat dissipation case the 
semiconductor device which connects a signal line electrically and generates heat between this 
substrate, since the component mounting effectiveness on the circuit board is raised and heat 
dissipation can also be performed effectively, the miniaturization of equipment can be attained. 
Furthermore, it becomes possible to shade completely the semiconductor device which is easy 
to be influenced of light 

[0045] Furthermore, circumference components can be approached and mounted rather than the 
case where arrangement mounting is carried out, on the same side by carrying out arrangement 
mounting of the components of each other [ the circuit board ] which should be arranged around 
a semiconductor device and its semiconductor device in an opposite field. Especially this is 
effective when it mounts the capacitor for the high frequency decoupling by the side of a power 
source by the case where a semiconductor device has high-speed responsibility. 
[0046] (Gestalt 3 of operation) Drawing 3 shows the semiconductor device mounting equipment 
of the gestalt 3 of operation of this invention. Different points from the gestalt 1 of operation 
shown in drawing 1 are the point that optical waveguide 102 is formed in that substrate, the 
point of having the optica! fiber 1 01 optically connected with this optical waveguide 1 02, and a 
point that the light-receiving side of pin-PD21 is established toward the inside 7. i.e.. heat 
dissipation pedestal, of a substrate component side, in the circuit board 81. 
[0047] In this case, the under-filling 10 formed in pin-PD21 needs to use transparent resin, for 
example, silicon system gel etc. Or it is good also as a configuration which excluded under-filling 
10. In drawing_3 . optical waveguide 102 has a total reflection function in the location located in 
the light-receiving side of pin-PD21. reflects light upwards with a drawing, and leads light to the 
light-receiving side of pin-PD21. Moreover, to also form the circuit board 81 wfth the 
transparent ingredient, for example, what is necessary is just a textile-glass-yam ingredient A 
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of a capacitor to both sides of the circuit board by the electrode 1 65 and beer hail 1 84 where 
the beer hall connected to an electrode 161 by drawi ng 6 (a) did not form on the same side of 
the circuit board, but extended from the dielectric layer 152, and the beer hall 185. Thereby, the 
circuit of for example, a bias feed zone can be formed on the front face of the circuit board 1 92. 
[0058] Next drawing 6 (d) is an example of a configuration which counters and arranges two or 
more electrodes 167. and 168 and 169 to a part of large dielectric layer 153. Thereby, another 
capacitor can be first formed by the dielectric layer 1 53 into which one capacitor is inserted with 
an electrode 167 and an electrode 169 by the dielectric layer pinched with an electrode 167 and 
an electrode 168. Many capacitors can be formed if an electrode is formed of course still in 
juxtaposition. In the example of drawing 6 (d), the electrode 167 is used as a common electrode 
of two capacitor ability, and if this part is connected to a ground, it can use as a capacitor for 
decoupling. If an electrode 167 is separated and formed for every part, of course, it can use as a 
capacitor which carried out mutually-independent Since capacity can be changed by the 
thickness and area size of a dielectric layer, by using as a substrate for RF circuits especially, 
reduction of transmission-line capacity can be aimed at with the miniaturization of equipment 
and after component mounting can secure the RF property desired. 

[0059] In addition, in the gestalt of each operation shown in draw]r_g_4 , drawing 7 , and ___§wm__f_ 
from dra wing 1 , although pin-PD which is a photo detector as an example of the OPTO 
semiconductor device of this invention was shown, an avalanche photodiode (APD) is sufficient 
as this. Moreover, semiconductor laser may be used as an OPTO semiconductor device. In order 
to apply to the example shown here, it is desirable to use semiconductor laser with a small 
radiation angle with a surface-emitting type. In this case, since it becomes a laser driver IC and 
generation of heat becomes large more, this configuration of pre amplifier IC 2 which can 
perform direct heat dissipation to a case is effective. 

[0060] Moreover, in the gestalt of each above-mentioned implementation, although explained as 
a configuration equipped with the semiconductor device and the OPTO semiconductor device, 
this invention is good also as a configuration which has only a semiconductor device. In this 
case, it becomes possible to raise heat dissipation effectiveness and mounting effectiveness. 
[0061] Moreover, to connection immobilization with the circuit boards 8, 81, and 82 and the heat 
dissipation pedestal 7. positive electrical installation is possible by the immobilization or solder 
immobilization by metal *♦**. 

[0062] When anxious about the stress impression to the connection fixed part by the difference 
in the coefficient of thermal expansion of the circuit boards 8. 81, and 82 and the heat 
dissipation pedestal 7 furthermore, connection stability may be able to be planned by the stress 
relaxation in a resin layer by connection which used electroconductive glue. 
[0063] Moreover, since the optical fiber and optical waveguide which are mounted in the circuit 
boards 8, 81, and 82. the OPTO semiconductor device, and the semiconductor device are 
mounted with sufficient heat dissipation nature, even if they perform a configuration (not shown) 
which carries out mold altogether with insulating resin, they do not have heat stagnation, and 
they can prevent mixing of the dust from the outside etc., and can secure long term stability of 
operation. 

[0064] Moreover, what is necessary is for what can secure sufficient touch-down to be 
desirable, and for the ingredient which was excellent even if it was in both conductive [. such as 
a metal. ] and thermally conductive to be desirable, for example, just to use copper, aluminum, 
etc. as an ingredient of the heat dissipation pedestal 7. in order to raise a RF property. 
[0065] moreover, in using a ceramic substrate as an ingredient of the circuit boards 8 and 81 and 
82 grades In order to amend the difference in the coefficient of thermal expansion between the 
circuit board and a heat dissipation pedestal, covar is arranged on the front face (plane of 
composition with the circuit boards 8, 81, and 82) of the heat dissipation pedestal 7. What is 
necessary is just to make it connect with extent which it is made to make this absorb the strain 
based on the difference in an expansion coefficient, or does not check the thermal conductivity 
between the circuit board and a heat dissipation pedestal through thin conductive resin. 
[0066] In addition, the optical-communication equipment made to constitute from the optical 
receiving set or the optical sending set using the above-mentioned mounting equipment While 



guide slot like a V groove or a concave is formed on the circuit board 81 , and you may make it 
arrange optical waveguide 102 into this guide slot at this time. 

[0048] Thus, according to the semiconductor device mounting equipment of the gestalt of this 
operation, by considering as the configuration in which the optical coupling system to an OPTO 
semiconductor device is made to build in the circuit board, the positioning marker whom optical 
adjustment with an optical fiber and pin-PD mounts can perform, and compaction of an 
equipment making process can be aimed at 

[0049] In addition, in fixing an optical fiber 101 to the heat dissipation pedestal 7, the marker and 
fiber fixed slot at the time of fixing the circuit board 81 which has optical waveguide 102 on the 
heat dissipation pedestal 7, if a guide slot like a V groove or a concave is formed can be made to 
use also [ pedestal / 7 / heat dissipation ], and adjustment immobilization becomes easy. 
[0050] In addition, in the above-mentioned explanation, the guide slot formed in the heat 
dissipation pedestal 7 is equivalent to the 1 st guide slot on this invention, and the guide slot 
formed in the circuit board 81 is equivalent to the 2nd guide slot on this invention. 
[0051] (Gestalt 4 of operation) Drawi ng 4 shows the semiconductor device mounting equipment 
of the gestalt 4 of operation of this invention. A different point from the gestait 2 of operation 
shown in drawing 2 instead of arranging the circumference components 12 and 13 on the circuit 
board It has the fields 120 and 130 which were embedded and were formed in the circuit board 
82 so that an ingredient with specific inductive capacity higher than the ingredient of the circuit 
board 82 might be exposed on the front face of the circuit board 82, and the field 141 formed 
with the same ingredient also as the component side of pin-PD2. the field of a longitudinal 
direction where these fields 120.130,141 counter — a conductor — it has a form inserted with 
an electrode and is the point of having given the function of a capacitor with the field and the 
electrode. 

[0052] This capacitor is electrically connected to pin-PD2. pre amplifier IC 3, and the power- 
source (bias) supply terminal of a semiconductor IC 4, and especially since it connects with the 
ground, another conductor of a capacitor is effective in the decoupling of a high frequency field. 
If there is 100 more than specific inductive capacity in the high dielectric constant ingredient to 
embed with an alumina or the ceramic ingredient of textile glass yarn, it can be used for it as a 
capacitor with a capacity of several pF or more by configuration tike drawing. 4 in the field 
(stratification plane product) of 0.1mm of bed depths, and 1mm angle. 

[0053] Furthermore, if a high dielectric constant ingredient for example, the ingredient with 
which specific inductive capacity exceeds 1000, is used, in case the capacitor of the same 
capacity will be formed by the same thickness, it is possible to make an embedding field small. 
Moreover, since a capacitor with a large (1000pF or more) capacity can also be formed, coupling 
in a low frequency field is also realizable by the capacitor of a substrate embedding mold. 
[0054] Some examples of a configuration of the electrode the dielectric embedded at the circuit 
board of the gestalt of this operation and whose dielectric layer of its draw in g 6 pinches here are 
shown. The dielectric layer 150 is embedded in the surface section of the circuit board 190, and 
the configuration shown in djwj|Tg_6. (a) is formed so that the dielectric layer 150 of electrodes 
160 and 161 may be pinched. Beer halls 180 and 181 are connected with the electrode 161 and 
the pattern on the rear face of the circuit board. 

[0055] If one side of this beer hall is connected to the bias supply pin of a semiconductor device 
3, another side is connected to the bias section on circuit board 82 rear face and an electrode 
160 is connected to the ground on a circuit board front face as shown also in drawing 4 , the 
dielectric layer 150 pinched by electrodes 160 and 161 will function as a capacitor. 
[0056] As an example of a configuration of the gestalt of this operation, a dielectric layer 151 is 
the example currently formed in the inner layer of the circuit board 191, and drawing 6 (b) can 
have a function as a capacitor like the example shown in drawing 6 (a) by connecting 
respectively the beer halls 182 and 183 connected with electrodes 162 and 163 and the pattern 
on the surface of the circuit board 191 in this case. With this configuration, since there is no 
dielectric layer on the surface of the circuit board 191, there is effectiveness which can carry 
out formation arrangement of components and the pattern near the beer halls 1 82 and 1 83. 
[0057] Moreover, drawing 6 (c) is the configuration of connecting the electrode of one of the two 
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excelling in the heat dissipation effectiveness, and a heat sinking plane product's increasing 
substantially from the ability of a heat dissipation pedestal to be united with a case and being 
able to enlarge the heat dissipation effectiveness more When it has a modulation means and a 
transmitting means, it has the effectiveness which can be miniaturized as an optical transmitter 
and optical-communication equipment which operates as optical receivers when it has a 
recovery means and a receiving means. 
[0067] 

[Effect of the Invention] By mounting a semiconductor device in circuit board both sides, and 
considering as the configuration which connects thermally to a heat dissipation case the 
semiconductor device which connects a signal line electrically and generates heat between this 
substrate, since this invention constituted as mentioned above raises the component mounting 
effectiveness on the circuit board and can also perform heat dissipation effectively, it can attain 
the miniaturization of equipment 

[0068] By carrying out arrangement mounting of the components of each other [ the circuit 
board ] which should furthermore be arranged around a semiconductor device and its 
semiconductor device in an opposite field, or embedding a dielectric layer on the circuit board or 
in the circuit board, and connecting an electrode, the component-mounting effectiveness on the 
circuit board of the same area is gathered, and it can miniaturize further as equipment 
Especially this is effective when it mounts the capacitor for the high frequency decoupling by the 
side of a power source by the case where a semiconductor device has high-speed responsibility. 
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* NOTICES * 

JPO and JNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The diagrammatic sectional view of the semiconductor device mounting equipment 
of the gestalt 1 of operation of this invention 

[Drawing 2] The diagrammatic sectional view of the semiconductor device mounting equipment 
of the gestalt 2 of operation of this invention 

[Drawing 3] The diagrammatic sectional view of the semiconductor device mounting equipment 
of the gestalt 3 of operation of this invention 

fD rawing 41 The diagrammatic sectional view of the semiconductor device mounting equipment 
of the gestalt 5 of operation of this invention 

[Drawin g 5 ] The diagrammatic sectional view of conventional semiconductor device mounting 
equipment 

[Drawing 6] The diagrammatic sectional view showing the example of a configuration of the 
dielectric layer embedding circuit board 

[Drawing 7] The diagrammatic sectional view showing other examples of a configuration of the 
semiconductor device mounting equipment of the gestalt 1 of operation of this invention 
[Drawing 81 The diagrammatic sectional view showing other examples of a configuration of the 
semiconductor device mounting equipment of the gestalt 1 of operation of this invention 
[Description of Notations] 
1.101 Optical fiber 

2 pin-PD 

3 Four Semiconductor device 
5, 9, 14, 16 Beer hall 

8 81 Circuit board 

7 Heat Dissipation Pedestal 

7a Crevice 

102 Optical Waveguide 
120 130 Dielectric layer 
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improved cooling effect in a device for 
mounting an optical semiconductor device and 
a semiconductor device on a circuit board. 
SOLUTION: A pin-PD2 is electrically 
connected onto a circuit board 8 and is fixed 
by an underfill 10 and is packaged at a side 
opposite to the packaging surface of the pin- 
PD2 of the circuit board 8 of a next-stage 
preamplifier IC 3. Also, a signal line is 
electrically connected by a via hole 8 that is 
provided in the circuit board 8. Also, the signal 
line is connected to a next-stage 
semiconductor IC 4 by a via hole 9 in the 
circuit board 8. Especially, the preamplifier IC 
3 is arranged in a gap 6 that is provided on a 
radiation substrate 7 for fixing the circuit board 
8, and a radiation surface 11 of the 
preampfifier IC 3 is electrically connected to 
the radiation substrate 7 that also plays a role 
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co3£^s&i 0 2 i^w^^-rs^:? t 

10 14WW5^ pin-PD2 1©S*M 
[0 0 4 7 ] CCDJfr&, p in-PD2UcM$tifc 

t^-^^m ouamftwm, «*.»fs/u=i>*y 

^fU/c«iltfeI^ Q 13-CMiSil 02B 
pin-PD21 (DS«5CSSTS«ifr^JS*f«lfg 
*WLEffi"C36*±^JSI^L, P i n-PD2 1 CDS^: 

ccoit, @S§aS8 I±(cv«-^IH*CDJ: 
^^c^f-Y F»*JiasRU CcD^V F«CC3fea»3ffigS 1 0 2 

[0 04 8] C CD J: 5 ^«©0J8CD^K*«^ 
[0 04 9] t ^ A 1 0 1 ^rjK^S^ 7 
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[0 0 5 0 ] fcfc, ±fa©ift0giC*5^T, $C«#7 

[oo5i] (mmommA ) ei 4 «*^cD^fficD^ 

1 2 0, 1 3 0, m$t> i n-PD2<D^ffiC£feHMil 
©W^T^Sn/cffiiSl 4 1 *WU eti6<DM±iU 

2 0, 1 3 0, 1 4 1 CD»[olT^S^*rn|Offi«#f*m 

It <D« £f#/c « £ <£ 5 &c U j^r & £ o 
[0 0 5 2 ] pin-PD2, WTl;~?\ C 3 StX* 
«*IC4<DWi(^m) #t^g^{ccCDn>^> 20 

5C«T^ 5 ^* S 14*^7-7 X^©-fe^ 5 v?$f&T\ tfc 
St«*Wl 0 0JK±*titt, H40J:54*lS-C, @i¥ 
^0. 1mm, 1 mmftOMii (lit) rip F«± 

[0053] *fc, $ hicmmwmn. m^ttmm 

m& 1 0 0 0 <r M x £ f#f4 £ I > ft &£PI ~^S<D ZJ^? X 
tSCiOT«r*4. *fc> SJt<D:*#^ (1000 

[0054] C 6 SC, *jefffiOSJ«©@KS«CC 

%^<^&fjk*r 0 0 6 (a) icm-tmmz, hsss«i 
9 0 ©»ji8i$$cgs»*ji 1 5 0 fimtfy&tnxte d , m 

S16 0M16 1 #s^Sf*B 1 5 0 J: 5 tc&m 
SJVC^S. e7*-JH8 0Syi8 1«Sil6 1 40 

<t 0ss*ffiKM(D/^ ^ - > i jg^ s nn^ . 

[0 0 5 5 ] H4&cfe^LfcJ:5K:, ^z*f**?3tD/< 
^ T ^ ja e > £C C CD fcf T # - ^ CD— ^^r® ^ § i3\ ffe 
#£HSK*R8 2il±0/^ TXSPOgMU SSI 

Mi6oa»i6i fc#*ft5*«ttJB 1 5 0 
[ooseiEie (b)B, ^mmmmcom&Mt i> 

t v SffWJf 1 5 1 ^@SSS« l 9 l (DftMtcBffiZft 

C©a^Wil6 2ao f 163i:iK 50 
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SSI 9 1 (D^il±cD/^-><*:®MT^b f T^-;H 
8 8 3 C4KJ: 9, i6 

&c3mtWS#&t>fc*&. b'T^-^l 8 2»O e l 8 3 CD 

&m mmsxrc * £ * o 

[0 0 5 7 ] Sfc. H6 (c) K> B96 (a) tlSl 

m^rmmitm 1 5 2 #>65£o7c*@ 1 6 5 1 ert- 

[0058] mem 6 ( d ) « k J/^ffltWa l 5 3 CD 
— »5C«»0«*1 6 74, 1 6 8*$J:tf 1 69 <L42t 

6 7 4ill 6 8tftin^itftitl 0(Dn>f> 

ut&s, me 1 e 7 iigi 6 9 r«^n^Mmf*]i 1 5 

If 6 (d) ©Wtlilil 6 7%2o03>f> 
^> FtC^Mrn«^^^^V>^ffl<D^>T f >^4 0 

[0 0 5 9 ] fe^, 01^6134, 07, H 8 Cc^-fft 

n^itfr^7>^x7* f (apd)-c 

C©l|^7 a yT>7 a I C2 WU-lf F^W^ ICift 
[0 0 6 0] ±K««li©*«MC*5l»-Ctt, 

[0061] mm%i8 ,8i,82 tmmm^ 

[0062] $ ^emmmms , s 1 , 8 2 £$dt»& 

7 (Diimnt^iiitc ± -ssjssassp^o^Erojn^ 



(7) 
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[oo63] */c, m$mus . si, 82 tcm&sti 

[oo6 4] */c, mmm^icDuntLx^ ^m : <& to 
•fiiic<b^xt>T<'titctfmm£L<, wins, m, 

[0 0 6 5 ] g:fc, @M*E8 , 81, 82 ^¥©Wf4£ 

icomm (@sg««8, si, 8 2t(omm) tc=t^- 
[0066] Mzr±mmmgiSi*m^ttyt%:mim& 
r. ssfca«#s. ^m#M*«^./c^B*«<i«i 

5, 30 
[0 0 6 7 ] 

wm^msmmmm^mmi,x. ccomm.mxmm.m 
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[0068] s ^tcmmwrn^t^^mtm^-fDmsi 

s c tic j: d , m— wm<D®3&SM± 
x<om&mm)}m%±tf . ^g<t or s e^c/MMfcr* 

^•T.5»^5c^*Wr*S„ 
[Hffi©tS»&ift?U] 

[an ^mmmmmmi (D^wm'T-mmmSiO 



[0 2] *^|HJCD*Jfe©^2CD^#*^^gCD 
[S3 ] *%BjO^®m«3 ©#^*fl^|S|iggEK© 
[14] *«fflco*J6©Jg«l5 ©^tt#-?*i£is«© 

H5] «£*©4*#*^fS^«©era«Bia 
[0 6 ] sf«fl:»aa)ji*iai8»R<o«ij««*m-ria^ 

H7] ^§momm<omm 1 ©^s^t-^^s© 

[18] *^©**fe©^« 1 ©*^*S-^**S© 
fi©»fiS^I€r^-rHS;WWffflH 

1 , 101 %v-r 4^ 

2 p i n -PD 

3, 4 ¥3*»3*F- 

5, 9, 14, 16 b'T*-A< 

8,81 mmmm. 
7 

7 a DflSP 

1 0 2 *^S8g 

120, 130 mmwm 



[02] 



[117] 





(8) 
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mil 



[08] 




B 4 




7 1« M 3 



2:pin-PD 



11:»Hft*i 



[B3] 



9 5 




121 7a 



6 3 It 



[H4] 




131 



(9) 
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